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(54) [Title of the Invention] An eyeglass frame and its surface treatment method. 



(57) [Abstract] 
[Objective] 

To eliminate unevenness of the basis material before an oxidization coating treatment through a simple process. 
[Construction] 

Characterized by bemg made through a surface treatment with an oxidization coating 7, decorating the surface of a 
polished, metallic eyeglass frame main body 2. The surface treatment method is characterized by the fact that the 
surface of the metallic eyeglass frame main body 2 is polished to remove evenly unnecessary materials such as 
oxide film and expose the basis material surface, and an oxide coating treatment is appUed to the polished basis 
material surface for decorating the surface of the eyeglass frame main body 2. 

[Scope of the Patent Claims] 

[Claim 1] 

An eyeglass frame characterized by being made through a surface treatment with an oxide film to decorate the 
surface of a polished, metallic eyeglass frame main body. 

[Claim 2] 

An eyeglass frame descnbed in the Claim 1 were the metal is titanium, titanium alloy, stainless steel, or aluminum. 
[Claim 3] 

The eyeglass frame surface treatment method charactenzed by the fact that the surface of a metallic eyeglass frame 
main body is polished to remove evenly unnecessary matenals such as oxide film and expose the basis material 
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surface, and an oxide coaling treatment is applied to the polished basis material surface for decorating the surface of 
the eyeglass frame main body. 

[Claim 4] 

The eyeglass frame surface treatment method described m the Claim 3 where the metal is titanium, titanium alloy, 
stainless steel, or aluminum. 

[Detailed Explanations of the Invention] 

[0001] 

[Field of Technology of the Invention] 

The present invention relates to an eyeglass frame and its surface treatment method where the surface of a metallic 
eyeglass frame main body is colored through interference of reflected light by an oxide film for modification. 

[0002] 

fPnor Art Technology] 

Conventionally, as a method of coloring titanium / stainless steel / aluminum which is a metal, a technology which 
transforms the metal surface into a transparent oxide film to color it with an interference color due to reflected light 
is used for ornaments and construction materials, 

[0003] 

And as the method of transforming the metal surface into an oxide film, there are the anodic oxidation method, 
thennal oxidation method, and chemical oxidation method, and the anodic oxidation method is used most frequently 
for its kinds of color tones, vividness, color reproducibility, and color uniformity. 

[0004] 

hi briefly explaining the anodic oxidation method, it transforms the metal surface into an oxide film by performing 
manufacturing processes in the order of degreasing acid pickling -> anodic oxidation. Note that acid pickling is 
for removing unnecessary oxide film from the metal surface. Furthermore, degreasing and acid pickling are 
common manufacturing processes with the thermal oxidation method and chemical oxidation method. 

[0005] 

Then, in order to perform coloring for decorating metallic eyeglass frame mam bodies of eyeglass frames, methods 
such as the above for transformmg the surface of each eyeglass frame main body into an oxide film have come to be 
used recently. 

[0006] 

[Problems to be overcome by the invention] 

Here, problems that did not exist with ornaments and construction materials have emerged. 



[0007] 
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Namely, because an eyeglass frame, unlike ornaments and construction matenals, is manufactured by assembling by 
brazing and welding the components such as a rim bndge which is a metallic eyeglass frame main body 
manufactured by forging and casting and in cases applying a thermal treatment partially or to the whole, the state of 
the construction of the eyeglass frame main body surface becomes uneven due to various kinds of treatment. 



[0008] 

Also, among the metals, titanium has a characlenstic of having so high an activity that it immediately forms an 
oxide film on its surface when left alone in the air, and the removal treatment of unnecessary oxide film on the 
surface of an eyeglass frame main body becomes important for obtaining a high-quality fransparent oxide film (a 
film displaying an interference color). 

[0009] 

However, if acid pickling (a pretreatment for attaching a transparent oxide film), for example a treatment is 
performed with an acid solution containing fluorides (hydrofluonc acid, acidic ammonium fluoride) in the state of 
uneven construction, because the dissolving speed of removed oxide film and basis matenal does not become even, 
roughness occurs on the surface of the eyeglass frame main body (on the rims for example) 100 as shown in Fig. 4 
(a), which appears as unevenness of the basis material, and if the surface is ftirther transformed into an oxide film 
200, interference of reflected light becomes uneven as shown in Fig 4 (b), the unevenness of the basis matenal 
appearing as color unevenness or scratches in worst cases (an arrow A in the figure), losing its commercial value 
significantly. 

[0010] 

As a method to solve this problem, as shown in Fig. 5, although a method where an eyeglass frame 101 having a 
metallic eyeglass frame main body (rims) is submerged as a cathode in a plating bath 102, a voltage is charged 
between an anode 103 and the eyeglass frame 101 which is a cathode by an external power supply, metal ion (M+) 
is crystallized on the basis material surface of the eyeglass frame main body (rims) 100 to plate the unevenness of 
the basis material, and a titanium compound film (IP) is formed on the plated metal film, and a method where after 
covering with a titanium compound film (IP) the titanium compound surface is transformed into a transparent oxide 
film are also performed, both of them have problems of having many manufacturing processes and low yield. 

[0011] 

The present invention has been made in order to solve the problems of the prior art technology, and its objective is 
to provide an eyeglass frame and its surface treatment method which can eliminate the basis matenal unevenness 
through a simple manufacturing process before an oxide coating treatment. 

[0012] 

[Problem Resolution Means] 

In order to achieve the objective, the present invention is characterized by performing a surface treatment with an 
oxide film to decorate a poHshed, metallic eyeglass frame main body. 

[0013] 

The surface treatment method is characterized by the fact that the surface of a metallic eyeglass frame main body is 
polished to remove evenly unnecessary materials such as an oxide film and expose the basis matenal surface, and 



Pat Open Hei 7-31 1369 



the an oxide coaling treatment is applied to that polished basis material surface for decorating the surface of the 
eyeglass frame main body. 

[0014] 

Also, it is preferable that the metal is titanium, titanium alloy, stainless steel, or aluminum. 

[0015] 

[Actions] 

By the eyeglass frame and its surface treatment method of the configuration, because before an oxide coating 
treatment of the surface of a metallic eyeglass frame main body, unnecessary oxide film etc, on the surface of the 
eyeglass frame mam body are evenly removed by polishing, the polished basis matenal surface becomes a smooth 
surface, and no unevenness occurs of the basis material. 

[0016] 

Also, because the polishing process replaces the so-called acid pickling m the prior art technology, there is no 
unnecessary increase in the manufacturing processes, and it is done with a simple manufacturing process. 

[0017] 

[Embodiments] 

The present invention is explained hereafter based on the embodiments. In Fig. 1 where an eyeglass frame of an 
embodiment of the present invention is shown, 1 indicates the whole eyeglass frame, and the eyeglass frame 1 
consists of a pair of rims 2 and 2, a bridge 3 which connects the pair of rims 2 and 2, a nose piece 8 fixed to both 
runs 2 below the bridge 3, amiors 4 fixed on the opposite sides of the bridge 3 and the nose piece 8 in the horizontal 
direction of each of the rims 2, and temples 6 connected freely foldable via these armors 4 and hinges 5. 

[0018] 

The components are manufactured by forging and casting, assembly is done by brazing, welding, etc. the bridge 3. 
armors 4, nose piece 8 to the rims 2, and the hinges 5 to the armors 4 and temples 6, and a thermal treatment is done 
partially or to the whole in to manufacture the eyeglass frame 1 

[0019] 

Then, the components of the eyeglass frame 1 are made of metal and colored for decoratmg the surface of the rims 2 
which is the eyeglass frame main body in this embodiment Namely, coloring (with an interference color) is made 
through interference of reflected light by transformmg the surface of the nms 2 into a transparent oxide film. 

[0020] 

Next, an explanation is given based on Fig. 2 and Fig. 3 on the surface treatment process which transforms the 
surface of the rims 2 into an oxide film. As the method of transforming the surface of the nms 2 into an oxide film, 
there are the anodic oxidation method, thermal oxidation method, and chemical oxidafion method, and explained in 
this embodiment is one utilizing the anodic oxidation method for its kinds of color tones, vividness, color 
reproducibility, and color uniformity. 



[0021] 
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Also, although listed as the material for the rims 2 are titanium, titanium alloy, stainless steel, alummum, etc. from 
the viewpoints of light weight, corrosion resistance, etc., titanium or titanium alloy are used in this embodiment. 

[0022] 

First, dirt such as fats and oils and dusts are removed from the surface of the rims2 as a pretreatment (degreasing 
process). 

[0023] 

Titanium which is the matenal of these nms 2 has a characteristic of having so high an activity that it immediately 
forms an oxide film on its surface when left alone in the air, and a removal treatment of the oxide film is important 
for obtaining high-quality transparent oxide film. Namely, an unnecessary oxide film etc. on the surface of the rims 
2 are removed evenly by physical polishing (machine polishing), chemical polishing (electrolytic polishing), or a 
combination of physical polishing and chemical polishing. Also, as other chemical poHshing, there is electrolytic 
polishing with an acid or a strong alkali treatment. 

[0024] 

In this way, by polishing the surface of the nms 2, influences of forging or casting, welding, thermal treatment, etc. 
can be eliminated, and the polished, exposed basis material surface becomes a smooth surface without any 
roughness, in an almost mirror-like state as shown in Fig. 2 (a), with no unevenness occurring on the basis material. 

[0025] 

Afterwards, the surface of the rims 2 is transformed into an oxide film by anode oxidation. Namely, as shown in Fig. 
3, a metalhc (titanium or titanium alloy) eyeglass frame (pTi) 1 having rims 2 made of titanium or titanium alloy 
connected to a positive electrode (anode) is submerged in an electrolytic solution (a conductive acid solution; 
phosphoric acid solution for example) in a container 10, and electrification is perfonned by charging a voltage 1 3 
between the eyeglass frame 1 and an cathode 12. 

[0026] 

A transparent oxide film (titanium oxide) 7 is generated on the surface of the polished surface of the rims 2 (basis 
material surface) by electrification (see Fig. 2 (b)). Due to light interference by the generated oxide film 7, color 
development unique to cathode oxidation occurs, and thus coloring occurs Note that the color control is performed 
by adjusting the thickness of the oxide film 7 through the electrification condition (voltage adjustment). 

[0027] 

In this way, because the oxide film 7 is formed on the basis matenal surface of the rims 2 having no unevenness of 
the basis matenal, interference of reflected light occurs evenly as shown in Fig. 2 (b), realizing coloring without 
color unevenness etc. As a result, the quality of product appearance (decorativeness) is improved. 

[0028] 

Because the surface poHshing process of the runs 2 to eliminate the basis material unevenness replaces so-called the 
acid pickling in the prior art technology, the number of manufactunng processes does not increase unnecessarily, 
and only a simple process is needed, 



[0029] 
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Shown below are concrete examples from the polishing process (eleclrol>lic polishing treatment process with an 
acid) to the cathode oxidation process of the embodiment. 

[0030] 

The treatment processes are performed in the order of Electrolytic polishing treatment (Process 1 ) -> Alkali cleaning 
as a degreasing process (Process 2) Acid neutralization treatment (Process 3) Activation treatment (Process 4) 

Anode oxidation treatment (Process 5). The liquid compositions and treatment conditions used in these 
manufacturing processes are listed in Table 1 . 



[0031] 



Pat Open Hei 7-31 1369 



[Table 1] 



Process 1 


Electrolytic polishing treatment. 

Liquid composition: Non-electrolytic alcohol (e.g., ethylene glycol) 

80-95 vol. % 

Fluonde (e.g. , hydrofluoric acid) 5-20 vol. % 
Treatment condition: 2-5 A/dm^ 1 0-180 seconds 


Process 2 


Alkali cleaning. 

Using a general commercial product. 


Process 3 


Acid neutralization treatment. 

Liquid composition: Inorganic acid such as hydrochlonc acid and sulfuric acid 1-20 vol. % 


Process 4 


Activation treatment. 

Liquid composition: Inorganic acid or organic acid 5--100 g/1 

Fluoride (e.^., hydrofluoric acid or acidic ammonium fluoride) 

2-15 g/1 

Treatment condition: 1-1 80 seconds at room temperature 


Process 5 


Anode oxidation treatment. 

Liquid composition: Phosphoric acid 0.2-10 vol. % 
Hydrogen peroxide water 0.2-10 vol. % 
Treatment condition: Room temperature, voltage: 20-150 V 



Electrolytic polishing treatment (Process 1 ) is performed first because water content carried over to the electrolyte at 
the time of the anode oxidation treatment (Process 5) greatly inlluences the treatment condition and finish state. 
Also, the activation treatment (Process 4) is inserted before performing the anode oxidation treatment (Process 5) m 
order to stabilize the color development of the oxide film. 



[0032] 

A second embodiment of the present invention is explained next. Although in the first embodiment the polishmg 
process was made an electrolytic polishing with an acid, in this embodiment poHshing is performed by a strong 
alkali treatment, which is utilized in removing a stubborn oxide fihn. Also, by this strong alkali treatment, the 
cathode oxidation treatment can be performed without significantly damaging the appearance of the rims 2 made of 
titanium or titanium alloy. More specifically, m Process 1 to Process 5 in a concrete example of the embodiment. 
Process 1 is made a polishing treatment by a strong alkali treatment. The liquid composition and treatment 
condition used in this process are as in Table 2. Note that in the other processes, because they are the same as the 
concrete example of the first embodiment, their explanations are omitted. 



[0033] 
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[Table 2] 



Process 1 



Strong alkali treatment. 

Liquid composition: KOH (Potassium hydroxide) or NaOH (Sodium hydroxide) 30-40 g/1 

Organic amme 10-20 vol. % 

Organic solvent 5-10 vol. % 

Water Remaining portion 

Treatment condition: 70-90°C 1-2 min submersion 



Although degreasing can also be performed at the same time by this strong alkali treatment, in order to reduce the 
load of acid pickling. Process 2 to Process 4 are performed in the concrete example of the first embodiment. 



[0034] 

Note that concerning the order of treatment processes, instead of being limited to the embodiments, the polishing 
process (electrolytic polishing or strong alkali treatment), degreasing process, and acid neutralization process as the 
oxide film removal process need to be changed considering productivity. 



[0035] 

Then, although in the embodiments those which color the surface of the rims 2 which is an eyeglass main body for 
decoration were explained as examples, and similar application can be made to others which color the bridge 3, 
armor 4, etc. 



[0036] 

Also, although chemical polishing was explained as an example of polishing processes, similar application can be 
made also by replacing them with other physical polishing (mechanical polishing) or combination of physical 
polishing and chemical polishing. 

[0037] 

Furthermore, although the anode oxidation method was explained as an example of methods of forming an oxide 
film, others such as thermal oxidation method and chemical oxidation method may be utilized. 



[0038] 

Also, although titanium or titanium alloy were explained as examples of materials, others such as stainless, 
aluminum may also do, 



[0039] 

[Efficacy of the Invention] 

The present invention has the configuration and action, where before an oxide coating treatment of the surface of a 
metallic eyeglass frame main body, unnecessary oxide film etc. on the surface of the eyeglass frame main body are 
evenly removed by polishing, thus the polished basis material surface becomes a sTnooth surface, and no unevenness 
occurs of the basis material. Therefore, in the subsequent oxide coaling treatment, because an oxide film is formed 
on the basis material surface of the eyeglass frame main body having no unevenness of the basis material. 
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interference of reflected light occurs evenly, realizing coloring without color unevenness etc. As a result, the quality 
of product appearance (decorativeness) is improved. 

[0040] 

Also, because the polishing process replaces the so-called acid pickling in the pnor art technology, the number of 
manufacturing processes does not increase unnecessanly, and only a simple process is needed. 

[Brief Explanations on the Drawings] 

[Fig. 1 ] Figure 1 (a) is an oblique view of the whole eyeglass frame of an embodiment of the present invention, and 
(b) of the same figure is an expanded view of the essential part of the rims in (a) of the same figure. 

[Fig. 2] Shown in Fig. 2 are diagrams after manufacturing processes in the surface treatment method of an 
embodiment of the present invention, where (a) of the same figure is a diagram after the polishing process, and (b) 
of the same figure a diagram after the oxide coating treatment process. 

[Fig. 3] Figure 3 is an outline view showing the anode oxidation treatment process. 

[Fig. 4] Shown in Fig, 4 are diagrams after manufacturing processes in the prior art surface treatment method, 
where (a) of the same figure is a diagram after the polishing process treatment, (b) of the same figure a diagram after 
the oxide coating treatment process, and (c) of the same figure is a top view of (b) of the same figure. 

[Fig. 5] Figure 5 is an outline view showing the plating process. 

[Explanation of the Codes] 



1: 


Eyeglass frame 


2: 


Rims (Eyeglass frame main body) 


3: 


Bridge 


4: 


Armors 
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Hinges 


6; 


Temples 


7: 


Oxide film 


8: 


Nose piece 


10: 


Container 


11: 


Electrolytic solution 


11: 


Phosphoric acid solution 


12: 


Cathode 


13: 


Voltage 


103 


Anode 
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PURPOSE: To eliminate an uneven state of base body 
in a simple process before an oxide film coating 
treatment by surface-treating a polished metal frame 
for glasses by coating with an oxide film to decorate 

the surface of the frame body. ^ » « ' - ^ 

CONSTITUTION: Each constitutional part of the 

frame of glasses is made of metal. In this case, the \ 
surface of the rim 2, which is the frame main body of 
glasses, is colored for decoration, namely, the surface ^ 
of the rim 2 is changed into a transparent oxide film V \ / 

to give a color (interference color) by the interference ~ \5\7^'^ 

of reflected light. As for the material of the rim 2, ^ \ 

titanium or titanium alloy is used considering its light \ \ 

weight, corrosion resistance and the like. 
Unnecessary oxide films on the surface of the rim 2 
are uniformly removed by physical polishing 
(mechanical polishing), chemical polishing (electrolytic 
polishing) or both of physical and chemical polishing. 
Then, the surface of the rim 2 is changed into an 

oxide film by anodic oxidation. Thus, a transparent oxide film (titanium oxide) is formed on 
the surface of the polished rim 2 (on the surface of the base body) by applying an electric 
current. 
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